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SPECIFICATION 



1. TITLE OF THE INVENTION' 

Mold IC and Method of Manufacturing the Same 

2. CLAIMS 

(1) A mold IC characterized in that a laminated structure 
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predetermined pattern, an insulating resin layer having an 
aperture exposing a part of said conductive material layer and 
IC pair chips mounted on said insulating resin layer with the 
electrodes thereof electically connected with said conductive 
material layer through said aperture is deposited integrally 
with a mold resin layer. 

(2) A method of manufacturing a mold IC comprising the steps 
of : 

forming a plated resist layer having the pattern obtained 
by inverting a pattern of a conductive material layer on a 
conductive base material; 

forming selectively a conductive material layer at the 
exposed area of said conductive base material by an 
electrolytic plating; 



electrodes of the IC pair chips among said conductive material 
layer are connected; 

mounting said IC pair chips on said insulating resin layer 
and connecting the electrodes of said IC pair chips and the 
electrical connecting area of said conductive material layer 
through said aperture; 

depositing at least IC pair chips mounting surface of said 

r And lir + i K q c a m i t ar i i 1 t.ii+In n iha I .-1 r» -. o J f\ • ~i *<\ ^ 
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separating at least said conductive base material. 



3. DETAILED DESCRIPTION OF THE INVENTION 

[Industrial Field of Utilizationl 

The present invention relates to a light weight annular 
mold IC where a laminated structure consisting of IC 

(Integrated Circuit) pair chis, insulating layer and wiring 

layer, etc. is deposited integrally with mold resin and a 
method of the manufacturing the same. 

[Summary of the Invention! 

The present invention provides a light weight an thinner 
mold IC having no supporting substrate and being connected 
easily to various electronic circuits by holding the IC pair 
chips and conductive material layer formed in the predetermined 



and then integrally depositing such elements. 

Moreover, the present invention realizes manufacture of 
such mold IC with high reliability, economizaion and 
productivity by combiding the technologies of selective 
exposure, electrolytic plating and printing, etc. 
[Description of Related Art! 

With advanced improvement in light weight, reduction in 
size and thickness and wiring density of various electronic 
apparatuses in these years, various technologies have also been 
proposed in the field of the IC mounting technology to realize 
such improvement. A flat package is a typical example of it. 

Moreover, with realization of multiple terminals of IC for 
high wiring density and high integration density and further 
reduction in weight and thickness and low cost, the tape 
automatic bonding (TAB) method, chip on glass (COG) method, 
chip on flexible print circuit (COF) method and face bonding 
method, etc. have also been proposed as the technology for such 
requirement. In the TAB method, a bump on the IC pair chip is 
connected, by the thermal deposition method or eutectic method, 
to a copper wiring pattern formed previously by the etching on 
the polyimide tape surface. In the COG method, a terminal of 
IC pair chip is connected to a transparent electrode led out 



formed on a film made of polymer material such as polyimide or 
the like. In the face bonding method, a technology used for 
assembling a semiconductor chip into a stem or into a thick 
film IC is introduced for the surface processing in place of 
the line processing and this method has been put into practical 
use in a flip chip. 

[Prblems to be Solved by the Invention! 

However, each method explained above results in rise of 
cost and restriction in the application purpose and moreover 
provides insufficient result in accuracy and reliability. 

It is therefore an object of the present invention to 
provide a highly reliable, low cost and easily applicable mold 
IC which has solved these problems and realized light weight 
and reduction in thickness. 
[Means for Solving the Probleml 

The present invention has been proposed to achieve the 
objects explained above. 

That is, a mold IC of the first invetion of the present 
invention is characterized in that a laminated structure 
composed of a conductive material layer formed in the 
predetermined pattern, an insulating resin layer having an 
aperture for partly exposing the conductive material layer and 
an I C pair chip which is mounted on t h p ; n s u 1 a t i n p r p ? i n 1 2 v e r 



material layer through the aperture is integrally deposited by 
the mold resin layer. 

Moreover, a method of manufacturing a mold IC of the 
second invention of the present invention is characterized in 
comprising the steps of forming a plated resist layer having 
the pattern obtained by inverting the pattern of the conductive 
material layer on the conductive base material, forming 
selectively a conductive material layer to an exposed area of 
the conductive base material with the electrolytic plating, 
forming an insulating resin layer having an aperture opened in 
the area of the electrical connecting part connected to an 
electrode of the IC pair chip among the conductive material 
layer, mounting the IC pair chip on the insulating resin layer 
to connect the electrode of the IC pair chip with the 
electrical connecting part of the conductive material layer 
through the aperture, depositing at least the IC chip mounting 
surface of the conductive base material with the mold resin and 
separating at least the conductive base material. 
! Oper a t i on 1 

The mold IC of the present invention has a structure that 
the IC pair chip and a conductive material layer formed in the 
predetermined pattern for the wiring thereof are held in the 
predetermined positional r p ! 3 t i ri n ? h i p b v t h ^ i n ^ 1 1 ! 1 t . i n ~ r e c i ^ 



Since the mold IC does not have any supporting substrate and 
leads the conductive material layer to the surface in the 
opposite side of the mounting surface of the IC pair chip, it 
can be mounted very easily in direct on the other electronic 
circuit. Moreover, metal thickness is determined almost by the 
thickness of the IC pair chip itself. As explained above, the 
mold IC of the present invention is very thin and light weight, 

hut c i n r o itc mo^haniral c+r*ono-th e n f f i r i on t U; anar-anfocaH h \r 

the insulating resin layer and mold resin layer, there is no 
problem in the reliability. 

The mold IC explained above is manufactured by such a 
excellent method that it is first formed on a supporting 
substrate in the manufacturing process and is finally separated 
from the supporting substrate. Therefore, since the mold IC 
is always held on the supporting substrate immediately before 
it is separated and is given extremely higher strength, maching 
in each manufacturing process, higher accuracy and reliability 
are guarantee'!. Moreover, use of the conductive substrate as 
the supporting substrate enables formation of a conductive 
material layer with the electrolytic plating. The 
manufacturing process of the mold IC comprises minimum number 
of processes required including the selective exposing process 



layer, bonding process to mount I C pair chip and mold resin 
coating process. This manufacturing process can easily be 
realized without adding any special facilities to that of the 
related art to manufacture the highly reliable mold IC with 
good manufacturing yield. 
[Embodiment of the Invention] 

A preferred embodiment of the present invention will be 

r\vr*lTiMr*rl tii i i h rrifnranrck f h q a r r a m n 2 n V" i n ff f i cm rac 
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Embod i men t 1 : 

This embodiment shows examples of the mold IC which 
realizes, through the conductive connecting layer, the 
electrical connection between the IC pair chip and conductive 
material layer and manufacturing method. 

First, Fig. 1 shows a schematic cros s - s ec t i ona 1 view of 
an mold IC concerning this embodiment. In this mold IC, an 
insulating resin layer (2) is laminated on the conductive 
material layer (1) formed in the predetermined pattern to 
assure electrical insulation between the IC pair chip (3) 
described later and the above conductive material layer (1) and 
also to fix the IC pair chip (3) keeping the predetermined 
positional relationship, and moreover the IC pair chip (3) is 
mounted on the insulating resin layer (2) and at least the 



layer (2) is provided with an aperture (2a) and the conductive 
material laye (1) and the IC pair chip (3) can be electrically 
connected by such conductive connecting layer (5) through the 
aper ture (2a) . 

Here, in order to easily explain the connecting condition 
between the conductive material layer (1) and IC pair chip (3), 
Fig. 2 shows a schematic plan view of the region near the IC 

n i «• ^t-iii-i ( *"} } U Ai.irum r i h ^ m rk 1 r) t~ O c- 1 r*i 1 { A } at tho It HHP r 

pail uii i p V, O / • ii^rr^v^j-A) t- n in v i u a -w a aj. a w j i \ ~r / w*w " " ^ j~ w .» 

most part is not illustrated to simplify the drawing. 
Theconduc t i ve material layer (1) is a metal thin film formed 
in the predetermined pattern to work as a wiring layer of the 
IC chip (3) and the end part of the wiring layer constituting 
the pattern is defined as the electrically connecting region 
(la). In the example shown in thhis figure, six electrical 
connecting regions (la) are provided for one IC pair chip (3) 
corresponding to the arranged pattern of the six electrodes 
(3a). On the insulating resin layer (2), an aperture (2a) is 
provided to expose all electrical connecting regions (la). 
Therefore, in the stage where the insulating resin layer (2a) 
is provided, when a conductive connecting layer (5) [indicated 
by the oblique lines in the figure! is formed by the adequate 
method to the electrical connecting region (la) exposed in the 



insulating resin layer (2) at the external circumfeential part 
and can be connected mechanically with the conductive material 
laye (1). 

Such mold IC does not have any supporting substrate and 
the conductive material layer (1) is exposed to the surface 
opposed to the mounting surface of the IC pair chip (3). 
Therefore, it can be mounted very easily in direct to the other 
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layer (1) and insulating resin layer (2) explained above are 
very thin layers, total thickness of the mold IC may be said 
to be determined depending on thicknessof the IC chip (3). 
However, this mold IC is very thin as explained above but its 
mechanical strength is sufficiently assured by the insulating 
resin layer and mold resin layer (4). 

The mold IC as explained above can be manufactured, for 
example, by the manufacturing process shown in Fig. 3(A) to 
Fig. 3(F). 

First, as shown in Fig. 3(A), a plated resist layer (7) 
having the pattern obtained by inverting the pattern of the 
conductive material layer (i) formed finally is formed on the 
conductive base material (6). 

Here, the conductive base material (6) is required to have 



material can preferably be selected from stainless steel, 
nickel, titanium, nickel-based alloy, titanium-based alloy, 
nickel-cobalt alloy and other alloys. In this case, a SUS304 
stainless steel plate in the thickness of 50 u m has been used. 

Moreover, the plated resist layer (7) is required to be 
formed of a material having insulation property, heat-proof 
characteristic, resistivity to electrolytic plating used in the 
subsequent process, that is, acit-proof characteristic or 
alkali-proof characteristic. In addition, when the plated 
resist iaye (7) has a function as the mold releasing agent when 
the conductive base material (6) is separated together with 
such resist la ye in the final manufacturing process. As a 
material of such plated resist layer (7), a resist material, 
for example, can be used and it is formed in the predetermined 
pattern with the screen printing method or photographic 
exposing technique. In this case, a resist material (bland 
name: S X 9556 RTV, produced by Toray Silicon Inc.) has been 
used and it is then coated in the thickness of 15^m by the silk 
screen printing metehod. 

Next, as shown in Fig. 3(B), a metal is selectively 
precipitated in the exposed area unmasked by the plated resist 
layer (7) among the surface of the conductive base material (6) 
t n form 3 r o n <] ■ i ~ { \ v p ni a t e r i a 1 1 3 v ^ r M ^ thro u . a . h the 



Fig. 3(B). As a metal explained above, a material having 
higher separation property for the conductive base material (6) 
should preferably be used considering that it has a higher 
conductivity and is finally separated from the conductive base 
material (6). As the preferential metal, gold, tin, copper, 
chromium, nickel, iron, cobalt or alloys of these metals may- 
be listed, but here copper has been precipitated under the 
following conditions. That is, the copper sulfate bath 
including copper sulfate of 250g and sulfuric acid of 75g in 
the electrolyte of I & is used for the electrolytic plating 
under the condition that liquid temperature is 25 °C , current 
density is 8 A /dm 2 and plating time is 30 min. 

Here, it is possible to execute the rust-proof process as 
required before or after the electrolytic plating. When a bump 
is formed as the conductive connecting layer (4) for connection 
with the IC pair chip (3) to be mounted in the subsequent 
process, a bump formed of gold, solder or conductive paste, 
etc. may be formed in this stage at the electrical connecting 
area (la) of the conductive material layer (1). In this 
embodiment, a gold bump has been formed. 

Next, as shown in Fig. 3(C), electrical connection should 
be made at the area other than the electrical connecting area 

( 1 ;-3 *) K p f ^ p h i n t h p r n p pj i i f \ w p rr| ^ f p f~ \ ^ 1 j a \ ^ f ( 1 ) ^ P f\ TP p 3 ] f C h j p 



pair chip (3) to the predetermined positional relationship. 
The insulating resin layer (2) in this embodiment has an 
aperture (2a) opened depending on the wiring pattern of the 
electrode [refer to Fig. 2(3a)l of the IC pair chip (3) to 
establish the electrical connection therein between the 
conductive material la ye (1) and IC pair chip (3). The 
material of this insulating resin layer (2) should have the 
excellent heat-proof characteristic and resistivity to solder 
in addition to electrical insulating property. In this 
embodiment, a resist ink (bland name; SR-29G produced by Tamura 
Chemicals Inc.) is used and it is then caoted in the thickness 
of 1 5 // m by the silk screen printing method. 

As shown in Fig. 3(D), the IC pair chip (3) is previously 
loaded using an image processing device in such a manner that 
the electrode thereof [refer to Fig. 2 (3a) 1 matches the 
electrical connecting area (la) on which the gold bump is 
formed as the conductive connecting la ye (5) and such IC pair 
chip is connected with a face bonder. Thereby, the IC pair 
chip (3) is electrically connected with the conductive material 
layer (1) through the aperture (2a) and is mechanically fixed. 

In addition to the connecting method using a bump as 
explaiend above, connection using anisotropic conductive layer 



Next, as shown in Fig. 3(E), a mounting area of the IC pair 
chip (3) is fixed by the mold resin layer (4). Here, a 
polyester-based resin (bland name: XA 5569 produced by Unitica 
Inc.) has been used as a mold resin to form the mold resin layer 
(4). That is, a paint obtained by mixing the hardening agent 
(bland name: Coronate EH produced by Japan Polyulethane Inc.) 
of 6 parts by weight and me thy 1 e thy 1 ke ton of 200 parts by 
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coated in such a degree as almost covering the IC pair chip (3) 
and this paint has been hardened perfectly by the after curing. 

Thereby, the laminated structure composed of the conductive 
material laye (1), insulating resin layer (4), IC pair chip (3) 
and conductive connecting layer (5) is integrally deposited to 
assure reliable electrical and mechanical connection between 
the conductive material layer (1) and IC pair chip (3). 

Finally, as shown in Fig. 3(F), the conductive base 
material (6) and plated resist layer (7) are separated from the 
integrally deposited laminated structure by means of the mold 
resin layer (4) to obtain the moid IC as shown in Fig. 1 
explained above. Here, when the plated resist layer (7) has a 
higher separation property for the conductive base material (6) 
and the plated resist layer (7) is left in the side of the 



IC obtained as explained above does not have any supporting 
substrate and it is almost as thinner as the IC pair chip (3) 
in the entire part and is light in weight. However, its 
mechanical strength is sufficiently higher, owing to the 
insulating resin layer (2) and the mold resin layer (4). 
Embodiment 2: 

This embodiment shows an example of the mold IC where 
electrical connection between the IC n air c h i n and conductive 
material layer has been established by a wire bonding method. 

Fig. 4 shows a schematic cros s - s ec t i ona 1 view of the mold 
IC of this embodiment. In this mold IC, an insulating resin 
layer (12) is laminated, to electrically insulated between the 
IC pair chip (13) explained later and the conductive material 
layer (11) an fix the IC pair chip (13) in the predetermined 
positional relationship, on the conductive material layer (11) 
formed in the predetermined pattern and the IC pair chip (13) 
is mounted on the insulating resin layer (12) to integrally 
deposit at least the mounting surface of the IC pair chip (13) 
with the mold resin layer (14). The insulating resin layer 
(12) is provided with an aperture (12a) and the conductive 
material layer (11) and IC pair chip (13) are electrically 
connected with a wire (15) through this aperture (12a). 



wirebonding has been made using a wire (15) such as a gold wire 
in place of the conductive connecting layer (5) explained 
above. Therefore detail process of this method will be omitted 
here . 

[Effect of the Inventionl 

As will be apparent from above explanation, the mold IC 
of the present invention is very light and thin in its physical 
structure and can easily be mounted into an electronic circuit 
to be sued in various kinds of small size electronic 
apparatuses. Moreover, in this manufacturing method of the 
present invention, machining and processing are performed on 
the supporting substrate to form each structural element of the 
mold IC explained above. Accordingly, very accurate and highly- 
reliable mold IC can easily be manufactured with higher cost 
performance and productivity. 

4. BRIEF DESCRIPTION' OF THE DRAWINGS 

Fig. 1 is a schematic cross-sectional view showing a model 
example of a structure of the mold IC of the present invention. 

Fig. 2 is a plan view showing the area near the IC pair 
chip mounting region of the mold IC explained above. 

Figs. 3(A) to 3(F) are schematic c r os s - s ec t i o n a 1 views 
r ^ m w ] ^ * t *"! o n p q i j p n c p of n r p y n m rs ! p of t hp n o 1 d 1 ^ manufacturing 



Fig. 3(A) shows a process to form a plated resist layer 
on the conductive base material. 



layer by the electrolytic plating method. 

Fig. 3(C) shows a process to form an insulating resin 

layer . 

Fig. 3(D) shows a process to mount an IC pair chip. 

Fig. 3(E) shows a process to form a mold resin layer. 

Fig. 3(F) shows a process to form the conductive base 
material and plated resist layer. 

Fig. 4 is a schematic cross-sectional view showing a m 
of the structural example of the mold IC of the present 
invention. 

\ t 11 Conductive material layer; 

l a Electrical connecting region; 

2, 12 Insulating resin layer; 

2a, 12a Aperture; 

3, 13 IC pair chip; 

3a El ec trode ; 

4, 14 Mold resin layer; 

5 Conductive connecting layer; 

15 Wire; 

g Conductive base material; 



